A phosphatase capable of hydrolyzing phosphoric esters at an optimum pH near 9, present in almost all mammalian organs, exhibits its greatest activity in the kidney cortex and the intestinal mucosa (1, 2). Biochemical determinanations of phosphatase activity, depending upon extracting whole tissue, give no clue as to which cells contain this enzyme. In 1939, Gomori (3) and Takamatsu (4) independently developed histotechnical methods for the microscopic demonstration of phosphatase activity on ordinary histologic slide preparations.
OF PHOSPHATASF.
FROB£ HYDRONEPHROTIC KIDNEY dronephrosis varying from 1 to 31 days the animals were given in separate series: uranium nitrate, 5 rag. per kilo of 0.5 per cent aqueous solution, subcutaneously; racemic tartaric acid, 0.51 to 1.7 gin. of 17 per cent aqueous solution neutralized with sodium bicarbonate, subcutaneously; sucrose, 50 cc. of 20 per cent solution per kilo, intravenously; diethylene glycol, 8 to 8.5 cc., intramuscularly; and bichloride of mercury, 5 rag. of 1 : 1000 aqueous solution, subcutaneously. The animals were sacrificed when tubular injury was at the maximum as previously determined on control animals. At autopsy, tissue was sectioned from each of the major organs. Duplicate kidney slices were taken from three or four places in the kidney, and one specimen was fixed in Helly's solution and prepared routinely with hematoxylin and eosin staining, the other specimen was fixed in 80 per cent alcohol and stained for phosphatase activity according to the histochemical technique of Gomori (3) . (Table L) The Gomori-Takamatsu technique is based upon the deposition of calcium phosphate at the site of enzymatic activity, when a section of tissue is incubated in the presence of sodium fl-glycerophosphate and calcium ions, and at a suitable pH. After incubation, the section and its control are stained by Kossa's silver nitrate method, or the cobalt sulfide method to visualize the calcium phosphate, and counterstained with hematoxylin and eosin.
In addition to the rabbits, the left ureter of eight rats was doubly ligated and severed, and the animals sacrificed at daily intervals. These animals were not given nephrotoxic drugs. (Table II. ) DISCUSSION In the rabbit experiments the right (unoperated) kidney showed slight or no reduction in its phosphatase activity when compared to normal controls. Surprisingly, however, the phosphatase almost completely disappeared from the hydronephrotic kidney after an interval of complete obstruction of from 4 to 5 days ( Figs. 1 and 2 ). Although the phosphatase activity of the right (unoper- The difference between the phosphatase activity of the hydronephrotic and the normal kidney in the rats was even more striking, since in these animals neither kidney was subjected to the injury of nephrotoxic drugs. In the normal kidney the inner border of the cells of the proximal convoluted tubules was intensely stained, giving a characteristic "burned lumen" appearance due to the black colbalt sulfide which marked the site of phosphatase activity. After 24 hours of obstruction the enzyme began to fade from the tubule cells, and after 48 hours only a trace to 2 ++ remained, disappearing last from the loops of Henle. In the rat having hydronephrosis for 6 days, only a trace of phospha-tase remained and the difference between the hydronephrotic and normal kidney was most striking (Figs. 3 and 4) . The intensity was graded upon the size, distribution, and density of the granules and the average picture of three or four sections: ++++ maximum, +++ great to moderate, ++ moderate to small, + small to trace, tr trace to absence.
Because, after a few days of complete ureteral obstruction, the hydronephrotic kidney was protected from injury by uranium nitrate and bichloride of mercury, it is inferred that in hydronephrosis most of the proximal convoluted tubules cease functioning. The loss of phosphatase is, therefore, considered to be due to disuse. Whether or not the enzyme will reappear following release of prolonged obstruction is not known, nor is it known if prolonged partial obstruction will produce the same result. Likewise, it is not known if glucose metabolism is specifically disturbed in the hydronephrotic kidney under these experimental conditions. Although complete anemia gradually leads to the disappearance of phosphatase (10), it is not known whether the ischemia associated with hydronephrosis is an etiologic factor. The vascular disturbances can probably be dissociated from the hydronephotic picture by ligating the intrapelvic papilla instead of the ureter. These and other problems amenable to experimental evaluation are being investigated.
That the phosphatase content of the kidney is a sensitive indication of its functional state was first pointed out by Kay (11) , and Brain and Kay (12) using biochemical methods of study. In human autopsy material they found the phosphatase activity reduced to one-sixth of normal value when death was due to chronic nephritis with uremia. It was somewhat reduced in degenerative renal lesions, and to a small extent when death was due to a severe infectious process. The phosphatase activity of the fetal and very young kidney was less than the adult. In general, they found that any damage to the organ reduced the quantitative ph0sphatase activity. Furthermore, in experimental uranium nitrate nephritis in rabbits they found the phosphatase content per gm. dry kidney weight reduced from an average of 50.5 units to 23.5 units. Although reduced it can still be demonstrated in abundant quantities by the histotechnical method (13) as we have shown.
In human kidneys this technique does not always reveal as uniform evidence of enzymatic activity as in the experimental animal. Nevertheless, the picture appears to be reliable since tissue preserved in the ice box is slow to lose its phosphatase activity. In human nephritis there probably is little or no phosphatase demonstrable by this technique (5).
"Alkaline" phosphatase disappears or only remains in small amounts in the rabbit and rat kidney after periods of hydronephrosis of 2 to 5 days or more, following complete obstruction of the ureter. By the use of the Gomori- 
